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INTERFACING METHOD FOR NETWORK PRINTERS 

BACKGROUND OF THE INVENTION 
Field of the Invention 
5 This invention relates to an interfacing method 

and an interface unit for network printers • This invention 
also relates to a client apparatus provided with functions 
of the interface unit for network printers. This invention 
further relates to a method and device for monitoring a 

10 network printer in a medical network, wherein a network 

printer designed to send a monitoring signal, which 
represents a state concerning output, in accordance with a 
special-purpose protocol may be connected to a plurality of 
terminals, each of which operates under management with one 

15 of plural kinds of operating systems having different forms. 

This invention still further relates to a method and system 
for managing a parameter wherein, in cases where a parameter, 
which represents image processing conditions, or the like, 
for a medical image to be reproduced by each of image output 

20 devices that reproduce medical images and are connected to 

a network, is altered in one of the image output devices, 
the details of the alteration are capable of being reflected 
in the other image output devices . 

De s crip ti on .o f .. t he Prior Art 

25 Various image forming systems (modalities) for 



diagnosis, in which X-rays, or the like, are utilized, have 
heretofore been used in the medical field . As such modalities , 
computed radiography (CR) systems, computed tomography (CT) 
systems, magnetic resonance imaging (MRI) systems, and the 
like, have been used in practice. An image having been formed 
by each modality is displayed on a cathode ray tube (CRT) 
display device or is reproduced on film by a laser printer 
(LP), or the like. The reproduced image is utilized for 
making a diagnosis, e.g. for investigating the presence or 
absence of a diseased part or an injury or for ascertaining 
the characteristics of the diseased part or the injury* 

The CR systems are radiation image recording and 
read-out systems. With the radiation image recording and 
read-out systems, a radiation image of an object, such as 
a human body, is recorded on a sheet provided with a layer 
of a stimulable phosphor (hereinafter referred to as a 
stimulable phosphor sheet) . The stimulable phosphor sheet, 
on which the radiation image has been stored, is then exposed 
to stimulating rays, such as a laser beam, which cause it 
to emit light in proportion to the amount of energy stored 
thereon during its exposure to the radiation. The light 
emitted by the stimulable phosphor sheet, upon stimulation 
thereof, is photoelectrically detected and converted into 
an electric image signal . Recently, the CR systems are widely 
used in practice. In cases where the CR system is connected 



to a network, which will be described later, it may be embodied 
as the entire radiation image recording and read-out 
apparatus described above or as a unit, such as a radiation 
image read-out apparatus, which is capable of feeding an 
ultimately detected image signal (image information) into 
the network. 

With the rapid advances made in communication 
technology and computer technology in recent years, various 
kinds of networks utilizing computers have been built in 
hospitals . The aforesaid systems , which were used in the past 
as stand-alone systems, constitute part of the network as 
image information input apparatuses. Also, CRT display 
devices and LP's are connected via an interface unit to the 
network and thereby constitute part of the network as image 
output devices . 

In cases where LP's are connected to a network, 
the problems described below are encountered . Specifically , 
in cases where an image to be used in making a diagnosis is 
reproduced on film, it is necessary for sheets of film having 
various different sizes to be prepared in accordance with 
the desired image sizes. However, a single printer cannot 
necessarily carry out image reproduction on sheets of film 
having various different sizes. Also, sheets of film may be 
classified by base color into a colorless type, a blue type, 
and the like. Ordinarily, selection of a film base color is 



made according to preference of a medical doctor, who sees 
the image for diagnosis. However, if sheets of film having 
various different base colors are to be exchanged 
successively for image reproduction in a single printer, 
5 considerable time and labor will be required. 

As described above, it is necessary for various 
different kinds of film (sizes, base colors, and the like) 
to be used in accordance with output requests. However, it 
is practically impossible that various different kinds of 

10 film are processed in a single printer. 

Also, in cases where a malfunction occurs with a 
printer, image reproduction must wait before the repairing 
of the printer is finished. 

Further, a printer is provided with a sorter for 

15 appropriately sorting the sheets of film, on which visible 

images have been reproduced, in accordance with output 
destinations (for example, destinations classified by 
department, such as destinations for surgical diagnosis, 
internal diagnosis, and dental diagnosis, and destinations 

20 classified by the kind of the object, the image of which was 

recorded). Ordinarily, sorter stages, which correspond to 
the number of sorting stages with the sorter, are 
approximately three to five stages per printer. However, in 
a network, various film output requests are made by many 

25 terminals, and therefore the sorting in a larger number of 

4 



sorting stages is required. However, the number of the sorter 
stages cannot be increased unlimitedly due to limitation of 
physical space, which can be occupied by the sorter, at the 
location of the printer, and complexity of discharging paths 
5 from an output section of the printer to the sorter. 

Therefore, it may be considered to connect a 
plurality of printers to a network. In such cases, it is 
necessary for an operator to specify a printer, which is to 
be used for reproducing an image on film, from one of terminals 

10 connected to the network. 

However, ordinarily, the operator is a medical 
doctor, who desires to reproduce the image. In such cases, 
it is necessary for the medical doctor to memorize available 
kinds of film with respect to each of the printers and to 

15 specify a printer, with which image reproduction is to be 

carried out. Such a procedure is a burden to the medical 
doctor, who is the operator, and is not practicable. 

Also, it is not practicable for the operator to 
grasp which printer is malfunctioning at present and to 

20 specify a normal printer. 

Further, it is necessary for the operator to 
specify into which sorter stage of which printer the film 
should be sorted. Such a procedure is a burden to the operator 
and is not practicable. 

2 5 SUMMARY OF THE INVENTION 
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The primary object of the present invention is to 
provide an interfacing method for printers, wherein an image 
is capable of being reproduced with a printer, which is among 
a plurality of printers connected to an image information 
5 network and which corresponds to a kind of film desired by 

an operator, such that considerable time and labor may not 
be required of the operator. 

Another object of the present invention is to 
provide an interfacing method for printers, wherein an image 

10 is capable of being reproduced with a usable normal printer, 

which is among a plurality of printers connected to an image 
information network, such that considerable time and labor 
may not be required of the operator. 

A further object of the present invention is to 

15 provide an interfacing method for printers, wherein a 

reproduced image is capable of being outputted to a sorter 
stage, which is one of sorter stages of a printer among a 
plurality of printers connected to an image information 
network and which corresponds to an output destination 

20 desired by an operator, such that considerable time and labor 

may not be required of the operator. 

A still further object of the present invention 
is to provide an interface unit for carrying out the 
interfacing method for printers . 

25 Another object of the present invention is to 
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provide a client apparatus , which is provided with functions 
of the interface unit. 

A further object of the present invention is to 
provide a method of monitoring a network printer wherein, 
5 in cases where a plurality of terminals connected to a medical 

network operate under management of different kinds of 
operating systems (OS's), a state concerning output of a 
network printer connected to the medical network is capable 
of being remote-monitored from the terminals, such that a 

10 special-purpose monitoring software functions may not be 

required with respect to each kind of the OS and the cost 
may be kept low. 

A still further object of the present invention 
is to provide a device for carrying out the method of 

15 monitoring a network printer. 

Another object of the present invention is to 
provide a method of managing a parameter, wherein an advantage 
of a conventional medical network system is obtained in that 
a parameter, which represents image processing conditions, 

20 or the like, for a medical image to be reproduced by each 

of image output devices, is capable of being altered in each 
of the image output devices, and wherein, in cases where a 
parameter is altered in one of the image output devices, the 
details of the alteration are capable of being reflected 

25 easily and perfectly in all of the other image output devices 
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or in a specific one of the other image output devices. 

In interfacing methods for network printers in 
accordance with the present invention, information 
(representing a kind of film, whether a state of operation 
is normal or abnormal, an output destination with respect 
to each of sorter stages, or the like) concerning each of 
connected network printers is recognized* In cases where a 
plurality of interface units are provided, the information 
concerning each of the connected network printers is 
transferred between the interface units . In every case where 
an output request is made to one interface unit, a printer 
capable of appropriately fulfilling the output request is 
selected, or the output request is transferred to a different 
interface unit, to which the printer capable of appropriately 
fulfilling the output request is connected. 

Specifically, the present invention provides a 
first interfacing method, wherein a plurality of network 
printers, which are provided with different kinds of film 
for image reproduction, are connected by an interface unit 
to an image information network, the method comprising the 
steps of: 

i) recognizing available kinds of film with 
respect to each of the network printers, which are connected 
to the interface unit, 

ii) selecting a network printer, which is among 

8 



the plurality of the network printers and which corresponds 
to a kind of film coinciding with an output request, in 
accordance with the results of the recognition, and 
iii) giving an output instruction, which 
5 coincides with the output request, to the thus selected 

network printer. 

The kinds of film are classified by the size of 
film, the base color of the film, and the like. The term 
"output request" as used herein means the output instruction 

10 for specifying the kind of film. 

All of the plurality of the printers need not 
necessarily be provided with different kinds of film, and 
several printers among them may be provided with the same 
kind of film* In cases where there are at least two printers , 

15 which can carry out image reproduction on the kind of film 

coinciding with the output request, the order of priority 
may be determined previously, and one of the at least two 
printers may be selected in accordance with the order of 
priority. Alternatively, the printer, with which image 

20 reproduction is to be carried out, may be selected by 

combining the first interfacing method in accordance with 
the present invention with a third interfacing method in 
accordance with the present invention, which will be 
described later, and/or a fifth interfacing method in 

25 accordance with the present invention, which will be 
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described later. 

In the first interfacing method in accordance with 
the present invention, in cases where there is no network 
printer, which corresponds to the kind of film coinciding 
5 with the output request, a network printer, which corresponds 

to the kind of film closest to the kind of film coinciding 
with the output request, may be selected as the network 
printer, which corresponds to the kind of film coinciding 
with the output request, and 
10 an output instruction, which specifies the closest 

kind of film, may be given as the output instruction, which 
coincides with the output request, to the thus selected 
network printer. 

In such cases, when necessary, an instruction for carrying 
15 out image size enlargement or reduction processing may also 

be given. 

The present invention also provides a second 
interfacing method, wherein at least one network printer 
among a plurality of network printers, which are provided 
20 with different kinds of film for image reproduction, is 

connected by each of at least two interface units to an image 
information network, the method comprising the steps of, in 
each interface unit: 

i) recognizing available kinds of film with 
2 5 respect to each of the at least one network printer, which 

10 



is connected to the interface unit, 

ii) sending information, which represents the 
results of the recognition, to the other interface unit, 

iii) selecting a network printer, which is among 
the plurality of the network printers and which corresponds 
to a kind of film coinciding with an output request, in 
accordance with the results of the recognition and the results 
of recognition received from the other interface unit, or 
transferring the output request to the other interface unit, 
which is connected to the network printer to be selected, 
and 

iv) giving an output instruction, which coincides 
with the output request, to the thus selected network printer . 

Specifically, in cases where the printer, which 
coincides with the output request, is connected directly to 
the interface unit, which received the output request, the 
interface unit selects the printer, which coincides with the 
output request, from among the printers connected to the 
interface unit. In cases where there is no printer, which 
coincides with the output request, among the printers 
connected directly to the interface unit, the output request 
is transferred to the other interface unit, which is connected 
to the printer that coincides with the output request* 

Each time the output request is received, the 
information concerning each printer may be obtained of the 



other interface unit. Alternatively, each interface unit 
may be provided with a storage means, or the like. The 
information concerning each printer, which is received from 
the other interface unit, may be stored previously in the 
storage means. When the interface unit receives the output 
request, reference may be made to the information having been 
stored in the storage means, and the kinds of film available 
with each printer may thereby be recognized. 

In the second interfacing method in accordance with 
the present invention, in cases where there is no network 
printer, which corresponds to the kind of film coinciding 
with the output request, a network printer, which corresponds 
to the kind of film closest to the kind of film coinciding 
with the output request, may be selected as the network 
printer, which corresponds to the kind of film coinciding 
with the output request, or the output request may be 
transferred to the other interface unit, which is connected 
to the network printer to be selected, and 

an output instruction, which specifies the closest 
kind of film, may be given as the output instruction, which 
coincides with the output request, to the thus selected 
network printer. 

In such cases, when necessary, an instruction for carrying 
out image size enlargement or reduction processing may also 
be given. 



The present invention further provides a third 
interfacing method, wherein a plurality of network printers 
are connected by an interface unit to an image information 
network, the method comprising the steps of: 
5 i) recognizing whether a state of operation of 

each of the network printers, which are connected to the 
interface unit, is normal or abnormal (malfunctioning), 

ii) selecting a network printer, which is among 
the plurality of the network printers and which is in the 

10 normal operation state, in accordance with the results of 

the recognition, and 

iii) giving an output instruction to the thus 
selected network printer* 

The present invention still further provides a 
15 fourth interfacing method, wherein at least one network 

printer among a plurality of network printers is connected 
by each of at least two interface units to an image information 
network, the method comprising the steps of, in each interface 
unit: 

20 i) recognizing whether a state of operation of 

each of the at least one network printer, which is connected 
to the interface unit, is normal or abnormal, 

ii) sending information, which represents the 
results of the recognition, to the other interface unit, 

25 iii) selecting a network printer, which is among 
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the plurality of the network printers and which is in the 
normal operation state, in accordance with the results of 
the recognition and the results of recognition received from 
the other interface unit, or transferring an output request 
5 to the other interface unit, which is connected to the network 

printer to be selected, and 

iv) giving an output instruction to the thus 
selected network printer. 

The present invention also provides a fifth 

10 interfacing method, wherein a plurality of network printers, 

each of which is provided with at least one sorter stage 
corresponding to an output destination, are connected by an 
interface unit to an image information network, the method 
comprising the steps of: 

15 i) recognizing an output destination 

corresponding to each sorter stage of each of the network 
printers, which are connected to the interface unit, 

ii) selecting a network printer, which is among 
the plurality of the network printers and which has a sorter 

20 stage corresponding to a specific output destination, in 

accordance with the results of the recognition, and 

iii) giving an output instruction, which 
coincides with the specific output destination, to the thus 
selected network printer. 

25 The term "output destination" as used herein means 

14 



the destination to which the film outputted by the printer 
is to be sorted. For example, the output destinations may 
be classified by department into destinations for surgical 
diagnosis, internal diagnosis , dental diagnosis , and the like. 
5 Also, the output destinations may be classified by the kind 

of the object, the image of which was recorded. 

The present invention further provides a sixth 
interfacing method, wherein at least one network printer 
among a plurality of network printers, each of which is 
10 provided with at least one sorter stage corresponding to an 

output destination, is connected by each of at least two 
interface units to an image information network, the method 
comprising the steps of, in each interface unit: 

i) recognizing an output destination 

15 corresponding to each sorter stage of each of the at least 

one network printer, which is connected to the interface unit, 

ii) sending information, which represents the 
results of the recognition, to the other interface unit, 

iii) selecting a network printer, which is among 
20 the plurality of the network printers and which has a sorter 

stage corresponding to a specific output destination, in 
accordance with the results of the recognition and the results 
of recognition received from the other interface unit, or 
transferring an output request to the other interface unit, 
25 which is connected to the network printer to be selected, 

15 



and 

iv) giving an output instruction , which coincides 
with the specific output destination, to the thus selected 
network printer. 

The first to sixth interfacing methods in 
accordance with the present invention should preferably be 
modified such that, in cases where each of the network 
printers connected to the interface unit is designed to send 
a monitor signal, which represents a state concerning output, 
in accordance with a special-purpose protocol, and each of 
a plurality of terminals, which constitute the image 
information network, is provided with general-purpose 
displaying software functions and operates under management 
with one of plural kinds of operating systems having different 
forms, the monitor signal having been sent in accordance with 
the special-purpose protocol may be converted into a signal 
according to a protocol, which is adapted to displaying with 
the displaying software functions. 

The term "state concerning output" as used herein 
means, for example, a state concerning whether expendable 
supplies, such as film, paper, and toner, of the network 
printer have or have not run out, and a state of proceeding 
of output. 

Also, the special-purpose protocol should 
preferably be a Simple Network Management Protocol (SNMP). 



The SNMP is one of constituent elements of a Transmission 
Control Protocol /Internet Protocol (TCP/IP) and has the 
advantages in that it is a simple protocol set and exhibits 
quick response. 

5 As the displaying software functions, a World Wide 

Web (WWW) browser should preferably be employed- The WWW 
browser is the most popular displaying software functions 
and has a high flexibility regardless of the OS's. In cases 
where the WWW browser is employed as the displaying software 

10 functions, the protocol adapted to displaying may be a 

HyperText Transfer Protocol (or Hypertext Transport 
Protocol) (HTTP). 

The present invention still further provides a 
first interface unit for carrying out the first interfacing 

15 method for network printers in accordance with the present 

invention. Specifically, the present invention still 
further provides a first interface unit for connecting a 
plurality of network printers, which are provided with 
different kinds of film for image reproduction, to an image 

2 0 information network, the interface unit comprising: 

i) a film kind recognizing means for recognizing 
available kinds of film with respect to each of the network 
printers, which are connected to the interface unit, and 

ii) a printer selecting means for selecting a 
25 network printer, which is among the plurality of the network 
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printers and which corresponds to a kind of film coinciding 
with an output request, in accordance with the results of 
the recognition having been carried out by the film kind 
recognizing means, 

wherein an output instruction, which coincides 
with the output request, is given to the network printer 
having been selected by the printer selecting means. 

In the first interface unit in accordance with the 
present invention, in cases where there is no network printer, 
which corresponds to the kind of film coinciding with the 
output request, the printer selecting means may select a 
network printer, which corresponds to the kind of film closest 
to the kind of film coinciding with the output request, as 
the network printer, which corresponds to the kind of film 
coinciding with the output request, and 

an output instruction, which specifies the closest 
kind of film, may be given as the output instruction, which 
coincides with the output request, to the network printer 
having been selected by the printer selecting means. 

The present invention also provides a second 
interface unit for carrying out the second interfacing method 
for network printers in accordance with the present invention . 
Specifically, the present invention also provides a second 
interface unit, comprising a group of at least two interface 
units, each of the at least two interface units connecting 

18 



at least one network printer among a plurality of network 
printers, which are provided with different kinds of film 
for image reproduction, to an image information network, each 
interface unit comprising: 

i) a film kind recognizing means for recognizing 
available kinds of film with respect to each of the at least 
one network printer, which is connected to the interface unit, 
and sending information, which represents the results of the 
recognition, to the other interface unit, and 

ii) a printer selecting means for selecting a 
network printer, which is among the plurality of the network 
printers and which corresponds to a kind of film coinciding 
with an output request, in accordance with the results of 
the recognition having been carried out by the film kind 
recognizing means and the results of recognition received 
from the other interface unit, or transferring the output 
request to the other interface unit, which is connected to 
the network printer to be selected, 

wherein an output instruction, which coincides 
with the output request, is given to the network printer 
having been selected by the printer selecting means. 

In the second interface unit in accordance with 
the present invention, in cases where there is no network 
printer, which corresponds to the kind of film coinciding 
with the output request, the printer selecting means may 



select a network printer, which corresponds to the kind of 
film closest to the kind of film coinciding with the output 
request, as the network printer, which corresponds to the 
kind of film coinciding with the output request, or may 
5 transfer the output request to the other interface unit, which 

is connected to the network printer to be selected, and 

an output instruction, which specifies the closest 
kind of film, may be given as the output instruction, which 
£3 coincides with the output request, to the network printer 

^ 10 having been selected by the printer selecting means. 

The present invention further provides a third 
r :;j: interface unit for carrying out the third interfacing method 

for network printers in accordance with the present invention . 
il Specifically, the present invention further provides a third 

,j2 15 interface unit for connecting a plurality of network printers 

to an image information network, the interface unit 
comprising: 

i) an operation state recognizing means for 
recognizing whether a state of operation of each of the 

20 network printers, which are connected to the interface unit, 

is normal or abnormal, and 

ii) a printer selecting means for selecting a 
network printer, which is among the plurality of the network 
printers and which is in the normal operation state, in 

25 accordance with the results of the recognition having been 

20 



carried out by the operation state recognizing means, 

wherein an output instruction is given to the 
network printer having been selected by the printer selecting 
means • 

The present invention still further provides a 
fourth interface unit for carrying out the fourth interfacing 
method for network printers in accordance with the present 
invention. Specifically, the present invention still 
further provides a fourth interface unit, comprising a group 
of at least two interface units, each of the at least two 
interface units connecting at least one network printer among 
a plurality of network printers to an image information 
network, each interface unit comprising: 

i) an operation state recognizing means for 
recognizing whether a state of operation of each of the at 
least one network printer, which is connected to the interface 
unit, is normal or abnormal, and sending information, which 
represents the results of the recognition, to the other 
interface unit, and 

ii) a printer selecting means for selecting a 
network printer, which is among the plurality of the network 
printers and which is in the normal operation state, in 
accordance with the results of the recognition having been 
carried out by the operation state recognizing means and the 
results of recognition received from the other interface unit , 



or transferring an output request to the other interface unit, 
which is connected to the network printer to be selected, 

wherein an output instruction is given to the 
network printer having been selected by the printer selecting 
means . 

The present invention also provides a fifth 
interface unit for carrying out the fifth interfacing method 
for network printers in accordance with the present invention. 
Specifically, the present invention also provides a fifth 
interface unit for connecting a plurality of network printers , 
each of which is provided with at least one sorter stage 
corresponding to an output destination, to an image 
information network, the interface unit comprising: 

i) an output destination recognizing means for 
recognizing an output destination corresponding to each 
sorter stage of each of the network printers, which are 
connected to the interface unit, and 

ii) a printer selecting means for selecting a 
network printer, which is among the plurality of the network 
printers and which has a sorter stage corresponding to a 
specific output destination, in accordance with the results 
of the recognition having been carried out by the output 
destination recognizing means, 

wherein an output instruction, which coincides 
with the specific output destination, is given to the network 



printer having been selected by the printer selecting means. 

The present invention further provides a sixth 
interface unit for carrying out the sixth interfacing method 
for network printers in accordance with the present invention . 
5 Specifically, the present invention further provides a sixth 

interface unit, comprising a group of at least two interface 
units, each of the at least two interface units connecting 
at least one network printer among a plurality of network 
printers, each of which is provided with at least one sorter 
10 stage corresponding to an output destination, to an image 

information network, each interface unit comprising: 

i) an output destination recognizing means for 
recognizing an output destination corresponding to each 
sorter stage of each of the at least one network printer, 

15 which is connected to the interface unit, and sending 

information, which represents the results of the recognition, 
to the other interface unit, and 

ii) a printer selecting means for selecting a 
network printer, which is among the plurality of the network 

20 printers and which has a sorter stage corresponding to a 

specific output destination, in accordance with the results 
of the recognition having been carried out by the output 
destination recognizing means and the results of recognition 
received from the other interface unit, or transferring an 

25 output request to the other interface unit, which is connected 
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to the network printer to be selected , 

wherein an output instruction , which coincides 
with the specific output destination, is given to the network 
printer having been selected by the printer selecting means. 
5 The first to sixth interface units in accordance 

with the present invention should preferably be modified such 
that, in cases where each of the network printers connected 
to the interface unit is designed to send a monitor signal, 
which represents a state concerning output, in accordance 

10 with a special-purpose protocol, and each of a plurality of 

terminals, which constitute the image information network, 
is provided with general-purpose displaying software 
functions and operates under management with one of plural 
kinds of operating systems having different forms, the 

15 interface unit may further comprise a protocol converting 

means for converting the monitor signal, which has been sent 
in accordance with the special-purpose protocol, into a 
signal according to a protocol, which is adapted to displaying 
with the displaying software functions. 

20 The functions of each of the first to sixth 

interface units in accordance with the present invention may 
be provided on the side of a client apparatus . In such cases, 
the interfacing of the client apparatus and printers may be 
carried out through a network or through other means, such 

25 as parallel connection. 
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A method and device for monitoring a network 
printer in accordance with the present invention are 
characterized by converting a monitor signal, which is fed 
out by a network printer in accordance with a special-purpose 
5 protocol, in a network into a signal according to a protocol, 

which is adapted to displaying with general-purpose 
displaying software functions, such that a state concerning 
output of the printer can be monitored with each of a plurality 
of terminals, which are provided with general-purpose 

10 displaying software functions and operate under management 

with different kinds of operating systems. 

Specifically, the present invention still further 
provides a method of monitoring a network printer in a medical 
network, wherein a network printer designed to send a monitor 

15 signal, which represents a state concerning output, in 

accordance with a special-purpose protocol may be connected 
to a plurality of terminals, each of which is provided with 
general-purpose displaying software functions and operates 
under management with one of plural kinds of operating systems 

20 having different forms, the method comprising: 

converting the monitor signal, which has been sent 
in accordance with the special-purpose protocol, into a 
signal according to a protocol, which is adapted to displaying 
with the displaying software functions. 

25 The present invention also provides a device for 
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carrying out the method of monitoring a network printer in 
accordance with the present invention. Specif ically, the 
present invention also provides a device for monitoring a 
network printer for use in a medical network, wherein a 
5 network printer designed to send a monitor signal, which 

represents a state concerning output, in accordance with a 
special-purpose protocol may be connected to a plurality of 
terminals, each of which is provided with general-purpose 
displaying software functions and operates under management 

10 with one of plural kinds of operating systems having different 

forms, the device comprising: 

a protocol converting means for converting the 
monitor signal, which has been sent in accordance with the 
special-purpose protocol, into a signal according to a 

15 protocol, which is adapted to displaying with the displaying 

software functions . 

The present invention further provides a method 
of managing a parameter in a system constituted of a plurality 
of image output devices , which reproduce medical images and 

2 0 are connected to a network, the parameter representing image 

processing conditions, or the like, for a medical image to 
be reproduced by each of the image output devices, the method 
comprising the steps of: 

i) transferring information, which represents a 

25 parameter having been altered in one of the image output 
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devices, into at least one image output device among the other 
image output devices , and 

ii) causing the at least one image output device 
among the other image output devices to carry out image 
5 processing by selectively using the parameter, which has been 

transferred, or a parameter, which has been set previously 
in the at least one image output device among the other image 
output devices. 

The information, which represents a parameter 

10 having been altered in one of the image output devices, may 

be transferred into image output devices, which are among 
the other image output devices and are specified under 
predetermined conditions, such as an individual device, the 
kind of device, a diagnosis department, a device for 

15 reproducing images of the same patient, or a device for 

reproducing images for the same examination. 

The image output device, to which the information 
representing the parameter having been altered is to be 
transferred, may be specified in the manner described below. 

20 Specifically, the parameter may correspond to index 

information, which represents an image recording menu of the 
medical image to be reproduced by each of the image output 
devices , 

information specifying an image output device, 
25 which has the same index information as the index information 
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of each of the image output devices , may be entered 
previously , 

at least one image output device, which is among 
the other image output devices and has the index information 
5 corresponding to the parameter having been altered, may be 

specified by making reference to the entered information, 
and 

the information, which represents the parameter 
having been altered, may be transferred into the at least 

10 one image output device, which is among the other image output 

devices and has thus been specified. 

The term "image recording menu" as used herein 
means the item representing the kind of the medical image 
having been recorded. For example, the image recording menu 

15 is the item altered in accordance with the conditions for 

image processing, such as the image recording apparatus with 
which the image was recorded, the date of the image recording, 
the diagnosis department, the name of patient, the kind of 
examination (mass medical examinations, a close examination, 

20 or the like) , and the portion of the object the image of which 

was recorded (the chest, the abdomen, or the like) . The term 
"index information" as used herein means the code number, 
or the like, which are set to correspond to each image 
recording menu, such that various image recording menus can 

25 be discriminated from one another. 
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The present invention still further provides a 
system for carrying out the method of managing a parameter 
in accordance with the present invention. Specifically, the 
present invention still further provides a system for 
5 managing a parameter, wherein a plurality of image output 

devices, which reproduce medical images, are connected to 
a network, and a parameter, which represents image processing 
conditions, or the like, for a medical image to be reproduced 
by each of the image output devices, is managed, the system 
10 comprising, provided in each image output device: 

i) a parameter altering means for altering a 

parameter, 

ii) a transfer means for transferring information, 
which represents the parameter having been altered, into at 

15 least one image output device among the other image output 

devices , 

iii) a receiving means for receiving the 
transferred information, which represents the parameter 
having been altered, and 

2 0 iv) an image processing means for carrying out 

image processing by selectively using the parameter, which 
has been received, or a parameter, which has been set 
previously in the each image output device. 

In the system for managing a parameter in 

25 accordance with the present invention, the transfer means 
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may transfer the information, which represents the parameter 
having been altered, into at least one image output device 
among the other image output devices , which has been specified 
under predetermined conditions. 
5 The system for managing a parameter in accordance 

with the present invention, wherein the transfer means 
transfers the information, which represents the parameter 
having been altered, into at least one image output device, 
which has been specified under predetermined conditions, may 

10 be modified in the manner described below. Specif ically , the 

parameter may correspond to index information, which 
represents an image recording menu of the medical image to 
be reproduced by each of the image output devices, 

each of the image output devices may be provided 

15 with an entry means for previously entering information 

specifying an image output device, which has the same index 
information as the index information of each of the image 
output devices, and 

the transfer means may specify at least one image 

20 output device, which is among the other image output devices 

and has the index information corresponding to the parameter 
having been altered, by making reference to the information 
having been entered by the entry means, and may transfer the 
information, which represents the parameter having been 

25 altered, into the at least one image output device, which 
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is among the other image output devices and has thus been 
specified. 

The parameter may be stored in one of various ways, 
in which the parameter can be used arbitrarily in carrying 
5 out image processing, and the like, in each of the image output 

devices. Particularly, from the view point of facilitating 
the parameter management, the parameter should preferably 
be stored as a data base in a storage device, such as a hard 
disk, provided in each of the image output devices. 

10 In the system for managing a parameter in 

accordance with the present invention, the image output 
devices may be embodied in one of various ways, such that 
a visible image can be reproduced. For example, the image 
output devices may be soft copy devices, such as CRT display 

15 devices, or hard copy devices, such as LP's. 

With the interfacing methods and the interface 
units for network printers in accordance with the present 
invention, the information (representing a kind of film, 
whether a state of operation is normal or abnormal, an output 

20 destination with respect to each of sorter stages, or the 

like) concerning each of the connected network printers is 
recognized by the interface unit (or each of the interface 
units in cases where a plurality of interface units are 
provided) . Therefore, the plurality of the interface units, 

25 which are connected to the network, can be processed virtually 
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as a single printer. In cases where the output request is 
made to the interface unit, a printer, which can appropriately 
cope with the output request, is selected, or the output 
request is transferred to the other interface unit, which 
5 is connected to such a printer. Therefore, it is unnecessary 

for the operator to consider which printer can output which 
kind of film. The operator may merely make the output request 
to one of the printers, and can thereby obtain the desired 
film and the desired image from a printer, which can fulfill 

10 the output request. 

Also, it is unnecessary for the operator to 
consider which printer is currently malfunctioning. The 
operator may merely make the output request to one of the 
printers, and can thereby obtain the desired film and the 

15 desired image from a printer, which is currently operable 

normally. 

Further, it is unnecessary for the operator to 
consider which printer has the sorter stage for the desired 
destination. The operator may merely send the output 
20 instruction to one of the printers, and can thereby obtain 

the desired film and the desired image from a printer, which 
has the sorter stage appropriate for the output instruction. 

With the client apparatus in accordance with the 
present invention, the same effects as those described above 
25 can be obtained. 
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With the method and device for monitoring a network 
printer in accordance with the present invention, the monitor 
signal, which represents the state concerning output of the 
network printer and has been fed out in accordance with the 
5 special-purpose protocol by the network printer connected 

to the medical network, is converted into the signal according 
to a protocol, which is adapted to displaying with 
general-purpose displaying software functions . The 
converted signal is sent to the terminals. Therefore, even 

10 if the terminals, which may be connected to the medical 

network, are a plurality of terminals, which can operate only 
under management with different kinds of operating systems , 
the monitor signal can be remote-monitored at every terminal 
with its general-purpose displaying software functions, 

15 Also, the displaying software functions, which 

each terminal has, are the general-purpose displaying 
software functions regardless of the kind of the OS, it is 
unnecessary for the special-purpose software functions for 
monitoring the state of output to be provided with respect 

20 to each of various kinds of OS's. Therefore, the monitoring 

of the network printer can be achieved at a low cost. 

With the method and system for managing a parameter 
in accordance with the present invention, in cases where the 
parameter is altered in one of the image output devices, the 

25 details of the alteration are transferred to the other image 
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output devices . The other image output devices , which have 
received the details of the alteration , carry out the image 
processing by selectively using the received parameter or 
the parameter, which has previously set in each of the other 
image output devices. Therefore, when necessary, the same 
parameter as the parameter having been altered in one image 
output device can be utilized reliably in the other image 
output devices. Accordingly, considerable time and labor 
are not required to alter the parameter in the other image 
output devices. Also, in cases where the received parameter 
is always selected, the alteration can be carried out 
perfectly. 

Further, in cases where the transfer of the details 
of the alteration is carried out by specifying the image 
output device, which should receive the details of the 
alteration, the image output device, in which the parameter 
should be updated, can be specified from the image output 
device, from which the details of the alteration are 
transferred. The image output device, which should receive 
the details of the alteration, can be specified by the 
utilization of the index information, which represents the 
kind of the recorded image. Therefore, the transfer can be 
carried out by specifying an image output device and, for 
example, the kind of the image, such as the image of a specific 
patient and the image for the same purposes of examination. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a block diagram showing a network, in 

which an embodiment of the first, third, or fifth interface 

unit in accordance with the present invention is employed, 
Figure 2 is a block diagram showing details of the 

embodiment of the first interface unit in accordance with 

the present invention, 

Figure 3 is a block diagram showing an example of 

a network, in which an embodiment of the second, fourth, or 

sixth interface unit in accordance with the present invention 

is employed, 

Figure 4 is a block diagram showing a different 
example of a network, in which an embodiment of the second, 
fourth, or sixth interface unit in accordance with the present 
invention is employed, 

Figure 5 is a block diagram showing details of the 
embodiment of the second interface unit in accordance with 
the present invention, 

Figure 6 is a block diagram showing details of the 
embodiment of the third interface unit in accordance with 
the present invention, 

Figure 7 is a block diagram showing details of the 
embodiment of the fifth interface unit in accordance with 
the present invention, 

Figure 8 is a block diagram showing an embodiment 
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of the device for monitoring a network printer in a medical 
network in accordance with the present invention, 

Figure 9 is a block diagram showing an embodiment 
of the system for managing a parameter in accordance with 
the present invention, and 

Figure 10 is an explanatory view showing examples 
of parameters in the embodiment of the system for managing 
a parameter shown in Figure 9. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will hereinbelow be 
described in further detail with reference to the 
accompanying drawings . 

Embodiments of the interface unit for network 
printers in accordance with the present invention will 
firstly be described hereinbelow. 

Figure 1 shows a network 100, in which an embodiment 
of the first interface unit in accordance with the present 
invention is employed . 

With reference to Figure 1, the network 100 is a 
medical image network for processing medical images. The 
network 100 is connected to a CT system 11, a CR system 12, 
and an MRI system 13, which are image information input 
modalities. The network 100 is also connected to two network 
printers, i.e. a first printer 21 and a second printer 22, 
which serve as image output devices. 
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The first printer 21 and the second printer 22 
reproduce images on different kinds of film. The first 
printer 21 outputs film in which the base color is clear. 
The second printer 22 outputs film in which the base color 
is blue. The first printer 21 and the second printer 22 are 
connected via a network interface unit 31 to the network. 

As illustrated in detail in Figure 2, the network 
interface unit 31 comprises a film kind recognizing means 
41 and a printer selecting means 42. The film kind 
recognizing means 41 recognizes available kinds of film, 
which can be outputted by each of the first printer 21 and 
the second printer 22 . In accordance with the results of the 
recognition having been carried out by the film kind 
recognizing means 41, the printer selecting means 42 selects 
the first printer 21 or the second printer 22, which 
corresponds to a kind of film (a base color) coinciding with 
an output request. The network interface unit 31 gives an 
output instruction, which coincides with the output request, 
to the first printer 21 or the second printer 22, which is 
selected by the printer selecting means 42. 

For example, an output request for reproducing 
image information, which has been obtained with the CR system 
12, on film having a blue base color, may be made from a 
terminal (not shown), which is connected to the network 100. 
In such cases, the output request is inputted via the network 



100 into the network interface unit 31. 

In the network interface unit 31, the film kind 
recognizing means 41 recognizes previously that the first 
printer 21 connected to the network interface unit 31 can 
5 output film having a clear base color, and that the second 

printer 22 can output film having a blue base color* In 
accordance with the results of the recognition having been 
carried out by the film kind recognizing means 41, the printer 
selecting means 42 selects the second printer 22, which 

10 coincides with the output request (for reproducing image 

information, which has been obtained with the CR system 12, 
on film having a blue base color) having been received from 
the network 100. An instruction for image reproduction is 
sent to the second printer 22. 

15 As a result, the image information having been 

obtained with the CR system 12 is reproduced by the second 
printer 22 as a visible image on film having a blue base color. 

As described above, with this embodiment of the 
network interface unit 31 , it is unnecessary for the operator, 

20 who enters the output request to the terminal, to consider 

which printer can output which kind of film, and the operator 
can enter the output request in a way such that he may virtually 
enter the output request to a single printer. Therefore, 
burden to the operator can be relieved. 

2 5 In the embodiment of the interface unit described 
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above, two printers are connected to the network interface 
unit 3 1 . However , the first interface unit in accordance with 
the present invention is not limited to the embodiment 
described above, and at least three printers may be connected 
to the interface unit. As the number of the connected 
printers becomes large, the effects of relieving the burden 
to the operator become large. 

Also, in the embodiment of the interface unit 
described above, the base color is exemplified as the kind 
of film. As the kind of film, the film size (a 14"xl7" size, 
a 14"xl4" size, a 10"xl4" size, an 8"xl0" size, or the like) 
may also be employed. For example, the first printer 21 can 
selectively output film having a 14"xl7 n size or a 14"xl4 M 
size. The second printer 22 can selectively output film 
having a 10"xl4" size or an 8"xl0" size. In such cases, the 
film kind recognizing means 41 of the network interface unit 
31 recognizes the information representing the film size. 
In accordance with the results of recognition having been 
carried out by the film kind recognizing means 41, the printer 
selecting means 42 selects, for example, the first printer 
21, which coincides with the output request (for reproducing 
image information on film having, for example, a 14 M xl7" size) 
having been received from the network 100. An instruction 
for image reproduction is sent to the first printer 21. In 
this manner, it is unnecessary for the operator to consider 



which printer can output the film of the desired kind, and 
the operator can obtain the image having been reproduced on 
the film having a 14"xl7" size from the first printer 21. 

In the embodiment of the interface unit described 
above, in cases where there is no network printer, which 
corresponds to the kind of film coinciding with the output 
request, the printer selecting means may select a network 
printer, which corresponds to the kind of film closest to 
the kind of film coinciding with the output request, as the 
network printer, which corresponds to the kind of film 
coinciding with the output request. Also, an output 
instruction, which specifies the closest kind of film, may 
be given as the output instruction, which coincides with the 
output request, to the network printer having been selected 
by the printer selecting means . In such cases , when necessary , 
an instruction for carrying out image size enlargement or 
reduction processing may also be given. 

In the embodiment of Figure 1, only one interface 
unit is provided. However, the number of the interface units 
is not limited to one. For example, as illustrated in Figure 
3, one interface unit may be provided for each printer, and 
a plurality of interface units may thus be provided. 
Alternatively, as illustrated in Figure 4, one printer or 
at least two printers may be connected to each interface unit, 
and a plurality of interface units may thus be provided. Such 



constitutions having plurality of interface units constitute 
embodiments of the second interface unit in accordance with 
the present invention. 

Specifically, the network 100 shown in Figure 3 
is connected to the CT system 11, the CR system 12, and the 
MRI system 13, which are image information input modalities. 
The network 100 is also connected to three network printers, 
i.e. the first printer 21, the second printer 22, and a third 
printer 23, which serve as image output devices. 

The first printer 21, the second printer 22, and 
the third printer 23 reproduce images on different kinds of 
film. The first printer 21 outputs film having a 14" xl7" size. 
The second printer 22 outputs film having a 14"xl4" size. The 
third printer 23 outputs film having a 10 ,, xl4" size or an 
8"xl0" size. The first printer 21 is connected via a network 
first interface unit 31 ' to the network. The second printer 
22 is connected via a network second interface unit 32' to 
the network. The third printer 23 is connected via a network 
third interface unit 33' to the network. 

As illustrated in detail in Figure 5, each of the 
network first interface unit 31', the network second 
interface unit 32 ' , and the network third interface unit 33 1 , 
comprises a film kind recognizing means 41' and a printer 
selecting means 42'. Each film kind recognizing means 41' 
recognizes available kinds of film (the film size), which 



can be outputted by the corresponding one of the first printer 
21, the second printer 22, and the third printer 23, which 
are respectively connected to the network first interface 
unit 31', the network second interface unit 32* , and the 
network third interface unit 33'. Also, the film kind 
recognizing means 41' sends information, which represents 
the available kinds of film, to the other interface units. 
In accordance with the results of the recognition having been 
carried out by the film kind recognizing means 41' and the 
film information, which concerns the printers connected to 
the other interface units and which has been received from 
the film kind recognizing means 41', 41 1 of the other 
interface units, the printer selecting means 42' selects a 
printer, which corresponds to a kind of film (a film size) 
coinciding with an output request. Alternatively, the 
printer selecting means 42' transfers the output request to 
one of the other interface units, which is connected to the 
printer to be selected. An output instruction, which 
coincides with the output request, is given to the printer, 
which has been selected by the printer selecting means 42 1 , 
or to the printer having been selected by the printer 
selecting means of the interface unit, to which the output 
request has been transferred. 

For example, an output request for reproducing 
image information, which has been obtained with the CR system 



12, on film having a 14"xl4" size, may be made from a terminal 
(not shown) , which is connected to the network 100. In such 
cases, the output request is inputted via the network 100 
into, for example, the network first interface unit 31'. 
5 Alternatively, the output request may be inputted into the 

network second interface unit 32 1 or the network third 
interface unit 33'. 

In each of the network first interface unit 31", 
the network second interface unit 32 ' , and the network third 

10 interface unit 33', the film kind recognizing means 41" 

recognizes previously the film size, which can be outputted 
by the corresponding printer 21, 22, or 23 directly connected 
to the film kind recognizing means 41' . Also, the film kind 
recognizing means 41 ' sends the size information to the other 

15 interface units. 

In this manner, each of the network first interface 
unit 31', the network second interface unit 32', and the 
network third interface unit 33 ' can recognize the available 
film sizes, which can be outputted by all of the printers 

20 21, 22, and 23. 

Thereafter, in accordance with the results of the 
recognition having been carried out by the film kind 
recognizing means 41' , the printer selecting means 42' of 
the network first interface unit 31 1 finds a printer, which 

25 coincides with the output request (for reproducing image 



information, which has been obtained with the CR system 12, 
on film having a 14"xl4" size) having been received from the 
network 100 . The printer selecting means 42 1 thus recognizes 
that the coinciding printer is the second printer 22 - In this 
5 case, the interface unit, to which the second printer 22 is 

connected, is the network second interface unit 32'. 
Therefore, the printer selecting means 42' of the network 
first interface unit 31* transfers the received output 
request via the network 100 into the network second interface 
10 unit 32 ' . 

In the network second interface unit 32' , which 
has received the output request, the printer selecting means 
42' selects the second printer 22 coinciding with the output 
request and gives an instruction for image reproduction to 

15 the second printer 22. 

As a result, the image information having been 
obtained with the CR system 12 is reproduced by the second 
printer 22 as a visible image on film having a 14"xl4" size. 

As described above, this embodiment comprising the 

20 interface units 31 1 , 32 1 , and 33 ' , it is unnecessary for the 

operator, who enters the output request to the terminal, to 
consider which printer can output which kind of film, and 
the operator can enter the output request in a way such that 
he may virtually enter the output request to a single printer. 

25 Therefore, burden to the operator can be relieved. 
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Figure 4 shows an embodiment, wherein each 
interface unit is connected to one printer or at least two 
printers , and a plurality of interface units are thus provided* 
Specifically, the first printer 21 and the second printer 
5 22 are connected to a first interface unit 31", and only the 

third printer 23 is connected to a second interface unit 32". 
Also, a fourth printer 24, a fifth printer 25, and a sixth 
printer 26 are connected to a third interface unit 33". 

The first printer 21, the second printer 22, and 

10 the third printer 23 reproduce images on different kinds of 

film having different combinations of the film size and the 
film base color. 

As in the interface units 31', 32', and 33' 
illustrated in Figure 5, each of the interface units 31", 

15 32", and 33" comprises the film kind recognizing means 41 1 

and the printer selecting means 42'. Each film kind 
recognizing means 41 ■ recognizes available kinds of film (the 
combination of the film size and the film base color) , which 
can be outputted by the corresponding printer . Also , the film 

20 kind recognizing means 41 1 sends information, which 

represents the available kinds of film, to the other interface 
units. In accordance with the results of the recognition 
having been carried out by the film kind recognizing means 
41' and the film information, which concerns the printers 

25 connected to the other interface units and which has been 
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received from the film kind recognizing means 41* , 41' of 
the other interface units, the printer selecting means 42' 
selects a printer, which corresponds to a kind of film 
coinciding with an output request. Alternatively, the 
5 printer selecting means 42' transfers the output request to 

one of the other interface units, which is connected to the 
printer to be selected. An output instruction, which 
coincides with the output request, is given to the printer, 
which has been selected by the printer selecting means 42' , 

10 or to the printer having been selected by the printer 

selecting means of the interface unit, to which the output 
request has been transferred. 

The operations and the effects of the interface 
units 31", 32", and 33" are the same as those of the interface 

15 units 31', 32', and 33' shown in Figure 3. 

In the embodiments of Figures 3 and 4, in cases 
where there is no network printer, which corresponds to the 
kind of film coinciding with the output request, the printer 
selecting means may select a network printer, which 

20 corresponds to the kind of film closest to the kind of film 

coinciding with the output request, as the network printer, 
which corresponds to the kind of film coinciding with the 
output request, or may transfer the output request to the 
other interface unit, which is connected to the network 

25 printer to be selected. Also, an output instruction, which 
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specifies the closest kind of film, may be given as the output 
instruction, which coincides with the output request, to the 
network printer having been selected by the printer selecting 
means* In such cases, when necessary, an instruction for 
5 carrying out image size enlargement or reduction processing 

may also be given. 

An embodiment of the third interface unit in 
accordance with the present invention will be described 
hereinbelow. In this embodiment, the first printer 21 and 

10 the second printer 22, which are connected to the network 

100 shown in Figure 1, may reproduce images on the sake kind 
of film, and the network interface unit 31 shown in Figure 
1 may have the constitution shown in Figure 6. 

Specifically, in the embodiment of the third 

15 interface unit in accordance with the present invention, the 

first printer 21 and the second printer 22 reproduce images 
on sheets of film having the same size and the same base color. 
In this case, it is assumed that the first printer 21 is 
malfunctioning, and the second printer 22 can operate 

20 normally. 

As illustrated in Figure 6, the network interface 
unit 31 comprises an operation state recognizing means 51 
for recognizing whether a state of operation of each of the 
printers 21 and 22, which are connected to the network 
25 interface unit 31, is normal or abnormal (malfunctioning). 
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The network interface unit 31 also comprises a printer 
selecting means 52 for selecting the first printer 21 or the 
second printer 22, which is in the normal operation state, 
in accordance with the results of the recognition having been 
carried out by the operation state recognizing means 51. An 
output instruction coinciding with an output request is given 
to the printer 21 or 22, which has been selected by the printer 
selecting means 52, 

For example, an output request for reproducing 
image information, which has been obtained with the CR system 
12, on film may be made from a terminal (not shown), which 
is connected to the network 100. In such cases, the output 
request is inputted via the network 100 into the network 
interface unit 31. 

In the network interface unit 31, the operation 
state recognizing means 51 recognizes previously a state of 
operation (a normally operable state or a malfunctioning 
state) of each of the first printer 21 and the second printer 
22, which are connected to the network interface unit 31. 
In this embodiment, it is recognized that the first printer 
21 is malfunctioning, and the second printer 22 is normally 
operable. In accordance with the results of the recognition 
having been carried out by the operation state recognizing 
means 51, the printer selecting means 52 selects the second 
printer 22, which can cope with the output request having 
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been received from the network 100, i.e. which is normally 
operable. An instruction for image reproduction is sent to 
the second printer 22. 

As a result, the image information having been 
5 obtained with the CR system 12 is reproduced by the second 

printer 22 as a visible image on the film. 

As described above, with this embodiment of the 
network interface unit 31, it is unnecessary for the operator, 
who enters the output request to the terminal, to consider 

10 which printer is malfunctioning, and the operator can enter 

the output request in a way such that he may virtually enter 
the output request to a single printer. Therefore, burden 
to the operator can be relieved. 

In this embodiment of the third interface unit 

15 described above, two printers are connected to the network 

interface unit 31. However, the third interface unit in 
accordance with the present invention is not limited to the 
embodiment described above, and at least three printers may 
be connected to the interface unit. As the number of the 

20 connected printers becomes large, the effects of relieving 

the burden to the operator become large. 

Also, in the embodiment of the third interface unit 
described above with reference to Figure 1 , only one interface 
unit is provided. Alternatively , as illustrated in Figure 

25 3, one interface unit may be provided for each printer, and 

49 



a plurality of interface units may thus be provided. As 
another alternative, as illustrated in Figure 4, one printer 
or at least two printers may be connected to each interface 
unit, and a plurality of interface units may thus be provided* 
Such constitutions having plurality of interface units 
constitute embodiments of the fourth interface unit in 
accordance with the present invention. 

In the embodiments of the fourth interface unit 
in accordance with the present invention, wherein a plurality 
of interface units are provided, the operation state 
recognizing means 51 shown in Figure 6 recognizes the state 
of operation (the normally operable state or the 
malfunctioning state) of each connected printer and sends 
information, which represents the results of the recognition, 
to the other interface units . In accordance with the results 
of the recognition having been carried out by the operation 
state recognizing means 51 and the information, which 
represents the results of recognition and which has been 
received from the other interface units, the printer 
selecting means 52 selects a printer, which is in the normally 
operable state. Alternatively, the printer selecting means 
52 transfers the output request to one of the other interface 
units, which is connected to the printer to be selected. 

With the embodiment comprising the interface units 
31 1 , 32 ■ , and 33 * or with the embodiment comprising the 31", 
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32", and 33", it is unnecessary for the operator, who enters 
the output request to the terminal, to consider which printer 
is malfunctioning, and the operator can enter the output 
request in a way such that he may virtually enter the output 
request to a single printer. Therefore, burden to the 
operator can be relieved. 

An embodiment of the fifth interface unit in 
accordance with the present invention will be described 
hereinbelow. In this embodiment, each of the first printer 
21 and the second printer 22, which are connected to the 
network 100 shown in Figure 1, may have a sorter combined 
with each printer. Each sorter may have, for example, three 
sorter stages, which correspond to different output 
destinations . 

Specifically, the sorter stages are set for 
destinations, to which the film is to be sorted. For example, 
as for the sorter of the first printer 21, a first stage may 
be set for the surgical department, a second stage may be 
set for the department of plastic surgery, and a third stage 
may be set for the department of cerebral surgery. As for 
the sorter of the second printer 22, a first stage may be 
set for the first internal department, a second stage may 
be set for the second internal department, and a third stage 
may be set for the dental department. Film, which has been 
outputted to the second stage of the sorter of the second 



printer 22, is sorted for the second internal department. 

In this embodiment, the network interface unit 31 
has the constitution shown in Figure 7 . 

Specifically, as illustrated in Figure 7, the 
network interface unit 31 comprises an output destination 
recognizing means 61 for recognizing an output destination 
corresponding to each sorter stage of each of the printers 
21 and 22, which are connected to the interface unit. The 
network interface unit 31 also comprises a printer selecting 
means 62 for selecting the printer 21 or 22, which has a sorter 
stage corresponding to a specific output destination, in 
accordance with the results of the recognition having been 
carried out by the output destination recognizing means 61. 
An output instruction, which coincides with the output 
request, is given to the printer 21 or 22 having been selected 
by the printer selecting means 62. 

For example, an output request for reproducing 
image information, which has been obtained with the CR system 
12, on film and as an image to be sorted to the second internal 
department may be made from a terminal (not shown), which 
is connected to the network 100. In such cases, the output 
request is inputted via the network 100 into the network 
interface unit 31. 

In the network interface unit 31, the output 
destination recognizing means 61 recognizes previously the 



output destination of each of the stages of the sorter of 
the first printer 21, which is connected to the network 
interface unit 31, and the output destination of each of the 
stages of the sorter of the second printer 22. In this 
5 embodiment, as described above, the sorter stages are set 

for output destinations such that, as for the sorter of the 
first printer 21, the first stage may be set for the surgical 
department, the second stage may be set for the department 
of plastic surgery, and the third stage may be set for the 

10 department of cerebral surgery. As for the sorter of the 

second printer 22, the first stage is set for the first 
internal department, the second stage is set for the second 
internal department, and the third stage is set for the dental 
department. The output destination recognizing means 61 

15 recognizes the output destinations and the corresponding 

sorter stages of the sorters of the printers . 

Thereafter, in accordance with the results of the 
recognition having been carried out by the output destination 
recognizing means 61, the printer selecting means 62 selects 

20 a printer, which has the sorter stage for the output 

destination corresponding to the output request (for 
reproducing image information, which has been obtained with 
the CR system 12, on film and as an image to be sorted to 
the second internal department) having been received from 

2 5 the network 100, i.e. the second printer 22. An instruction 
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for reproducing an image and sorting it to the second stage 
of the sorter is sent to the second printer 22. 

As a result, the image information having been 
obtained with the CR system 12 is reproduced by the second 
printer 22 as a visible image on the film and sorted and 
discharged to the second stage of the sorter. 

As described above, with this embodiment of the 
network interface unit 31 , it is unnecessary for the operator, 
who enters the output request to the terminal, to consider 
to which sorter stage of which printer the film must be sorted, 
and the operator can enter the output request in a way such 
that he may virtually enter the output request to a single 
printer. Therefore, burden to the operator can be relieved. 

In this embodiment of the fifth interface unit 
described above, two printers are connected to the network 
interface unit 31. However, the fifth interface unit in 
accordance with the present invention is not limited to the 
embodiment described above, and at least three printers may 
be connected to the interface unit. As the number of the 
connected printers becomes large, the effects of relieving 
the burden to the operator become large. 

Also, in the embodiment of the fifth interface unit 
described above with reference to Figure 1 , only one interface 
unit is provided. Alternatively, as illustrated in Figure 
3, one interface unit may be provided for each printer, and 
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a plurality of interface units may thus be provided. As 
another alternative, as illustrated in Figure 4, one printer 
or at least two printers may be connected to each interface 
unit, and a plurality of interface units may thus be provided. 
Such constitutions having plurality of interface units 
constitute embodiments of the sixth interface unit in 
accordance with the present invention. 

In the embodiments of the sixth interface unit in 
accordance with the present invention, wherein a plurality 
of interface units are provided, the output destination 
recognizing means 61 shown in Figure 7 recognizes the output 
destination of each sorter stage of each connected printer 
and sends information, which represents the results of the 
recognition, to the other interface units. In accordance 
with the results of the recognition having been carried out 
by the output destination recognizing means 61 and the 
information, which represents the results of recognition and 
which has been received from the other interface units, the 
printer selecting means 62 selects a printer, which has the 
sorter stage for the desired output destination. 
Alternatively, the printer selecting means 62 transfers the 
output request to one of the other interface units, which 
is connected to the printer to be selected. 

With the embodiment comprising the interface units 
31 ■ , 32 1 , and 33 1 or with the embodiment comprising the 31" , 



32" , and 33" , it is unnecessary for the operator, who enters 
the output request to the terminal, to consider to which 
sorter stage of which printer the film must be sorted, and 
the operator can enter the output request in a way such that 
he may virtually enter the output request to a single printer. 
Therefore, burden to the operator can be relieved. 

The classification of the output destinations 
corresponding to the sorter stages is not limited to the 
classification by diagnosis department. For example, the 
output destinations may be classified by patient. 

Each of the aforesaid embodiments of the first to 
sixth interface units in accordance with the present 
invention may also be provided with a protocol converting 
means in a device for monitoring a network printer, which 
will be described later. 

Also, the functions of each of the first to sixth 
interface units in accordance with the present invention may 
be provided on the side of a client apparatus . In such cases , 
the interfacing of the client apparatus and printers may be 
carried out through a network or through other means, such 
as parallel connection. 

An embodiment of the device for monitoring a 
network printer in a medical network in accordance with the 
present invention will be described hereinbelow. 

Figure 8 is a block diagram showing an embodiment 



of the device for monitoring a network printer in a medical 
network in accordance with the present invention. With 
reference to Figure 8, a medical network 200 is a network 
for processing medical images. The medical network 200 is 
connected to terminals, such as a CR system 230, a 
CT system 240, and an MRI system 250, which are image 
information input modalities. The medical network 200 is 
also connected to a network printer 220, which serves as an 
image output device. Other image information input 
modalities, other printers, display devices, and the like, 
may also be connected to the medical network 2 00. 

The CR system 23 0, the CT system 240, and the MRI 
system 250 operate under management with different kinds of 
OS's. The CR system 23 0, the CT system 240, and the MRI system 
250 serve as the terminals and can give an image output 
instruction to the network printer 220 . In the terminals 230 , 
240, and 250, WWW browsers 231, 241, and 251 are respectively 
set up. With the WWW browsers 231, 241, and 251, information 
(a signal) having been described in a HyperText Markup 
Language (HTML) can be displayed on monitors of the terminals 
230, 240, and 250. 

The network printer 220 receives the output 
instruction via the medical network 200 from each of the 
terminals 230, 240, and 250 and reproduces an image according 
to the output instruction on film. The network printer 220 



is provided with an SNMP agent 221. When a signal making a 
request for a state concerning output is received , the SNMP 
agent 221 outputs a monitor signal, which represents a state 
of proceeding of output and a state concerning whether 
expendable supplies, such as film, have or have not run out 
during the output, in accordance with a special-purpose 
protocol SNMP. 

Also, a management server 210, which serves as the 
monitoring device for the network printer 220, is connected 
to the medical network 200. The management server 210 
comprises an SNMP manager 211, a protocol converting means 
212, and a WWW server 213. The SNMP manager 211 receives the 
signal, which makes a request for a state concerning output, 
from the medical network 200 and sends the request signal 
to the SNMP agent 221 of the network printer 220. Also, the 
SNMP manager 211 fetches the monitor signal according to the 
SNMP on the medical network 200. The protocol converting 
means 212 converts the monitor signal according to the SNMP, 
which has been fetched by the SNMP manager 211, into a signal 
(in the HTML) according to the protocol HTTP. In accordance 
with the signal, which makes a request for a state concerning 
output of the network printer 220 and is received from the 
terminal 230, 240, or 250, the WWW server 213 outputs the 
monitor signal according to the HTTP as a push type of 
information into the terminal 230, 240, or 250, which has 
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made the request. 

How the management server 210, which serves as the 
device for monitoring the network printer, operates will be 
described hereinbelow. 

Firstly, an image output instruction is given from 
the CR system 23 0 , which is one of the terminals on the medical 
network 200, via the medical network 200 to the network 
printer 220. Also, at this time, the signal, which makes a 
request for a state concerning output of the network printer 
220, is outputted from the CR system 230, The output state 
requesting signal is fed via the medical network 200 into 
the SNMP manager 211 of the management server 210. The SNMP 
manager 211 feeds the received output state requesting signal 
into the SNMP agent 221 of the network printer 220. 

The network printer 220 receives the output 
instruction from the CR system 230 and reproduces the image 
on the film in accordance with the request. Also, with 
respect to the output state requesting signal having been 
received from the SNMP manager 211, the SNMP agent 221 feeds 
the monitor signal, which represents the state of proceeding 
of output and the state concerning whether expendable 
supplies, such as film, have or have not run out during the 
output, in accordance with the special-purpose protocol SNMP 
into the medical network 200. 

By way of example, when the network printer 22 0 



is operating normally, the monitor signal may represent 
identification (ID) information concerning the image that 
is being reproduced, ID information concerning the terminal 
which has made the output request, the number of outputted 
sheets of film, which serves as information concerning the 
state of proceeding of output, the state of processing liquids, 
such as a developing solution and a fixing solution, the size 
of the film, the base color of the film, the state of a 
receiving magazine, and the like* When the network printer 
220 runs out of the film serving as the output medium and 
stops, the monitor signal may represent the state of film 
exhaustion and the state of operation stop. When the network 
printer 220 stops due to exhaustion of other expendable 
supplies or when the film clogs in a discharging path of the 
network printer 220 and cannot be discharged normally, the 
monitor signal may represent the corresponding operation 
failure. Also, when the network printer 22 0 is not operating 
due to the absence of the image output instruction, the 
monitor signal may represent the non-operating state. 

The monitor signal according to the SNMP, which 
has been fed to the medical network 200, is fetched by the 
SNMP manager 211 of the management server 210. The SNMP 
manager 211 feeds the fetched monitor signal into the protocol 
converting means 212. The protocol converting means 212 
converts the received monitor signal according to the SNMP 
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into the monitor signal in the HTML according to the HTTP 
and feeds the converted monitor signal into the WWW server 
213. 

Thereafter, in accordance with the output state 
requesting signal having been received via the medical 
network 200, the WWW server 213 feeds the monitor signal in 
the HTML according to the HTTP, which has been received from 
the protocol converting means 212, as a push type of 
information into the CR system 23 0, which has made the request 
for the state concerning output. 

The monitor signal in the HTML, which has been fed 
out from the WWW server 213, is fed via the medical network 
200 into the CR system 23 0. The CR system 23 0 opens the set-up 
WWW browser 231 and displays the monitor signal in the HTML 
as visible information on the monitor. 

In such cases, when a signal, which makes a request 
for the state concerning output of the network printer 220, 
is fed out from one of the other terminals (e.g. , the CT system 
240), which has not given the image output instruction, the 
output state requesting signal is fed via the medical network 
200 into the management server 210. With respect to the 
output state requesting signal, the WWW server 213 feeds the 
monitor signal in the HTML according to the HTTP as a push 
type of information into the CT system 240, which has made 
the request for the state concerning output. As a result, 



in the CT system 240 , which is located at a position remote 
from the CR system 230 and the network printer 220, it can 
be found that the network printer 220 is reproducing the image 
in accordance with the instruction given from the CR system 
5 230 . Therefore, for example, an image output instruction can 

be given to the network printer 220 after the image 
reproduction, which is carried out in accordance with the 
instruction given by the CR system 23 0, has been finished. 
In this manner, the timing, with which the image output 

10 instruction is given, can be determined appropriately. Also, 

in cases where a plurality of printers are connected to the 
medical network 200, a, printer which is not operating can 
be found from a remote position. Therefore, it is unnecessary 
to wait before the printer which is operating becomes free, 

15 and temporal loss can thereby be reduced. 

As described above, with this embodiment of the 
management server 210, the state concerning output of the 
network printer 220 can be remote-monitored at the CR system 
230, which is located at a position remote from the network 

20 printer 220, and the timing, with which the film output from 

the network printer 22 0 is finished, can be found 
appropriately. Therefore, considerable time and labor are 
not required, and an examination work can be carried out 
efficiently. 

25 Also, the monitor signal is described as the HTML 
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signal, which has a high flexibility and can be displayed 
with the WWW browsers utilized in the terminals 23 0, 240, 
and 250 operating under management of different OS's. 
Therefore, it is unnecessary for special-purpose software 
functions for monitoring the state of output to be provided 
with respect to each of various kinds of OS f s of the terminals . 
Therefore, the network can be constructed comparatively 
easily and at a low cost. 

An embodiment of the system for managing a 
parameter in accordance with the present invention will be 
described hereinbelow. 

Figure 9 is a block diagram showing an embodiment 
of the system for managing a parameter in accordance with 
the present invention. As illustrated in Figure 9, this 
embodiment of the parameter managing system comprises a CR 
system 310 and image output devices 320, 330, and 340. The 
CR system 310 records an image of an object and obtains an 
image signal, which represents the image. Each of the image 
output devices 320, 330, and 340 receives the image signal 
from the CR system 310, carries out predetermined image 
processing on the image signal, reproduces a visible image 
from the processing image signal, which has been obtained 
from the image processing, and displays the visible image 
on a CRT display device (not shown), or the like. The CR 
system 310 and the image output devices 320, 330, and 340 
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are connected with one another via a network line. 

The image output device 320 comprises a storage 
device 324 for storing the image signal, which is received 
from the CR system 310, and information, which represents 
5 a parameter representing the conditions of the image 

processing having been carried out by the CR system 310. The 
image output device 320 also comprises a receiving means 321 
for receiving the information, which represents the parameter, 
from each of the other image output devices 33 0 and 340. The 

10 image output device 320 further comprises a parameter 

altering means 323 for reading the information, which 
represents the parameter, from the storage device 324, 
altering the thus read parameter, and feeds the information, 
which represents a parameter P22 after being altered and a 

15 parameter P21 before being altered (already existing in the 

image output device 320) , into an image processing means 325. 
The image output device 320 still further comprises the image 
processing means 325 for carrying out image processing on 
an image signal D20, which has been read from the storage 

20 device 324, by selectively using the parameter P21 or the 

parameter P22, which have been received from the parameter 
altering means 323. The image output device 320 also 
comprises a transfer means 322 for transferring the 
information, which represents the parameter P22 after being 

25 altered, into one of the other image output devices specified 
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by an entry means 326 . Each of the other image output devices 
330 and 340 has the same constitution as that in the image 
output device 320. In Figure 9, as for each of the image 
output devices 33 0 and 340, each of the elements similar to 
those of the image output device 320 is numbered with a 
reference numeral, in which the number of units is the same 
as that in the reference numeral of the corresponding element 
of the image output device 320, and the number of tens and 
the number of hundreds are altered to correspond to those 
of the reference numeral of the image output device. 

How the parameter is managed in the parameter 
managing system will be described hereinbelow. 

In the CR system 310, the image of the object is 
recorded, the image signal representing the image is obtained, 
and normalization processing and predetermined image 
processing are carried out on the image signal. Therefore, 
the normalized original image signal before being subjected 
to the image processing and the information, which represents 
the parameter representing the image processing conditions, 
are fed into the image output devices 320, 330, and 340. The 
storage devices 324, 334, and 344, which are provided 
respectively in the image output devices 32 0, 330, and 340, 
temporarily store the received original image signal and the 
information representing the parameter. Therefore, in the 
image output devices 320, 330, and 340, the same original 



image signal and the same parameter are stored. The parameter 
is stored as a data base so as to correspond to index 
information , which represents the kind of image (the image 
recording menu) , such as the image recording system with which 
the image was recorded, the date of the image recording, the 
diagnosis department, the name of patient, the kind of 
examination, and the like. 

In each of the image output devices 320, 330, and 
340, the image processing is carried out by using the stored 
original image signal D20, or the like, and the parameter 
P21, or the like, and a visible image is displayed on the 
CRT display device (not shown). Also, the parameter may be 
altered according to preference of the operator, or the like, 
and image processing may be carried out under image processing 
conditions with the altered parameter P22, or the like. An 
image having thus been obtained from the image processing 
can be reproduced. Also, the existing parameter can be 
altered into an altered parameter, and the altered parameter 
can be stored. Such an operation corresponds to the updating 
of the parameter. Further, in cases where the altered 
parameter P22, or the like, is stored by taking an index 
information number different from the existing one, both of 
the existing parameter P21, or the like, and the altered 
parameter P22, or the like, can be stored. 

Figure 10 shows examples of parameters, which are 



stored as a data base in the storage devices 324, 334, and 
344 after the image processing has been carried out by 
altering the parameters in the image output devices 320, 330, 
and 34 0. In the storage device 324, the parameter 
corresponding to each of index information 1, 2, 3, and 4 
is stored. In the storage device 334, the parameter 
corresponding to each of index information 1, 2, 4, and 6 
is stored. In the storage device 344, the parameter 
corresponding to each of index information 1, 3, 5, and 7 
is stored. The parameter corresponding to the index 
information 1 of each of the storage devices 324, 334, and 
344 is <1234>. In Figure 10, the parameter corresponding to 
the index information 1 of the storage device 324 is 
illustrated as being <1357>. The parameter is the altered 
parameter, which will be described later. Before being 
altered, the parameter is <1234>. Parameters corresponding 
to the other pieces of index information are not shown in 
Figure 10. 

How the parameter corresponding to the index 
information 1 is altered in the image output device 320 and 
how the altered parameter is reflected in the image output 
devices 33 0 and 340 will be described hereinbelow. 

Information (transfer destination specifying 
information) for specifying each of the other storage devices 
having the same index information as the index information, 



which each of the storage devices 324, 334 , and 344 has, is 
entered previously in each of the entry means 326, 336, and 
346. The transfer destination specifying information may 
thus be entered in each of the entry means 326, 336, and 346. 
Alternatively, pieces of transfer destination specifying 
information may be entered together in a specific device (e.g. , 
the storage device 324) or in a different storage means (such 

as a server) . 

When the parameter is altered in the image output 
device 320 and the altered parameter is to be reflected in 
each of the other image output devices, such that the image 
output device, to which the information representing the 
altered parameter is to be transferred, may be specified, 
reference is firstly made to the transfer destination 
specifying information, which has been entered in the entry 
means 326 . In this manner, each of the other storage devices, 
which has the same index information as the index information 
corresponding to the altered parameter, is specified. 

For example, when the parameter corresponding to 
the index information 1 stored in the storage device 324 has 
been altered from <1234> to <1357>, it is specified that the 
storage devices having the same index information 1 are the 
storage devices 334 and 344. It is thereby found that the 
image output devices, to which the information representing 
the altered parameter is to be transferred, are the image 
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output devices 330 and 34 0. 

After the other image output devices , in which the 
altered parameter is to be reflected, have thus been found, 
the information, which represents the other image output 
devices, (e.g., a flag, a key code, or the like; hereinbelow 
referred to as the flag information) and the information, 
which represents the altered parameter <1357>, are fed out 
via the transfer means 322 to the network line. 

In the image output device 330 , the receiving means 
331 receives the flag information and the information 
representing the altered parameter, which have been 
transferred via the network line. Also, reference is made 
to the flag information, and a judgment is made as to whether 
the received parameter is the one which has been transferred 
toward the image output device 330. In cases where it has 
been judged that the received parameter is the one which has 
been transferred toward the image output device 330, the 
storage device 334 stores the received information such that 
the received parameter P3 0 and the index information 1 can 
be recognized. Also, the same processing is carried out in 
the image output device 340. In the example described above, 
the altered parameter <1357> is the one corresponding to the 
index information 1, and the parameter <1357> is stored in 
both of the storage devices 334 and 344. At this time, 
predetermined warning or displaying may be carried out such 



that the operator can recognize the receiving of the 
parameter. 

In this manner, the existing parameter is not 
immediately updated into the received parameter such that, 
in cases where the image output device having received the 
parameter is carrying out the image processing by using the 
existing parameter , the image processing may not be adversely 
affected by alteration of the parameter, and such that the 
existing parameter or the received parameter may be utilized 
selectively. Therefore, in cases where no problem occurs 
when the existing parameter is immediately updated into the 
received parameter, the parameter updating may be carried 
out automatically when the parameter is received. 

In cases where the received parameter is utilized 
in the image output device 330 or 340, the parameter is read 
from the storage device 334 or 344 , and the thus read parameter 
is fed as an altered parameter P32 or P42 of the corresponding 
device into the image processing means 335 or 345. The image 
processing means 335 carries out the image processing on the 
image signal D30, which has been read from the storage device 
334, by selectively using the existing parameter P31 <1234> 
or the altered parameter P32 <1357>. In the same manner, the 
image processing means 345 carries out the image processing 
on the image signal D4 0, which has been read from the storage 
device 344, by selectively using the existing parameter P41 
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<1234> or the altered parameter P42 <1357>. 

In the image output device 33 0, in cases where it 
has been judged that the existing parameter P31 <1234> may 
be altered into the altered parameter P32 <1357>, the 
parameter P31 <1234>, which has been stored in the data base, 
is altered into the altered parameter P32 <1357>. (The 
operation corresponds to the updating of the data base.) 
Alternatively, an index information number different from 
the index information 1 corresponding to the parameter P31 
may be employed, and the altered parameter P32 <1357> may 
be stored in the data base so as to correspond to the newly 
employed index information number. In this manner, the 
existing parameter P31 <1234> can be kept unerased. The same 
processing may be carried out in the image output device 340. 

In the same manner as that described above, a 
parameter may be altered in each of the other image output 
devices 330 and 340, and the information representing the 
altered parameter may be transferred to the image output 
device 320. 

As described above, with this embodiment of the 
system for managing a parameter in accordance with the present 
invention, in cases where a parameter is altered in one of 
the image output devices, the details of the alteration can 
be reflected easily in all of the other image output devices 
or in a specific one of the other image output devices. Also, 



insofar as it is not judged that the transferred parameter 
is unnecessary, the altered parameter can be reliably 
reflected in all of the other image output devices or in a 
specific one of the other image output devices* 

In the embodiment described above, reference is 
made to the information having been entered in the entry means , 
and the information representing the altered parameter is 
transferred to all of the image output devices, which are 
provided with the storage devices having the index 
information corresponding to the altered parameter * However , 
the method and system for managing a parameter in accordance 
with the present invention are not limited to the aforesaid 
embodiment, and the operation for specifying the image output 
device, to which the information representing the altered 
parameter is to be transferred, may be specified in one of 
various other ways* For example, the information 
representing the altered parameter may be transferred to only 
a specific image output device selected from among the image 
output devices having the same index information. Also, 
instead of the image output device, to which the information 
representing the altered parameter is to be transferred, 
being specified with the entry means, the information may 
be transferred in a data format, such that the altered 
parameter and the corresponding index information can be 
discriminated, equally to every device, to a device, which 



is located in a specific diagnosis department, or the like. 
On the side of the device receiving the information, reference 
may be made to the received index information, and the 
transferred parameter may be received with respect to only 
5 the parameter corresponding to the same index information 

as the index information which the device receiving the 
information has. 
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What is claimed is: 

1. An interfacing method, wherein a plurality of 
network printers, which are provided with different kinds 
of film for image reproduction, are connected by an interface 

5 unit to an image information network, the method comprising 

the steps of: 

i) recognizing available kinds of film with 
respect to each of the network printers, which are connected 
to the interface unit, 
10 ii) selecting a network printer, which is among 

the plurality of the network printers and which corresponds 
to a kind of film coinciding with an output request, in 
accordance with the results of said recognition, and 
iii) giving an output instruction, which 
15 coincides with said output request, to the thus selected 

network printer. 

2. An interfacing method as defined in Claim 1 
wherein, in cases where there is no network printer, which 
corresponds to the kind of film coinciding with said output 

2 0 request, a network printer, which corresponds to the kind 

of film closest to the kind of film coinciding with said output 
request, is selected as the network printer, which 
corresponds to the kind of film coinciding with said output 
request, and 

2 5 an output instruction, which specifies said 
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closest kind of film, is given as said output instruction , 
which coincides with said output request, to the thus selected 
network printer. 

3. An interfacing method, wherein at least one 
network printer among a plurality of network printers, which 
are provided with different kinds of film for image 
reproduction, is connected by each of at least two interface 
units to an image information network, the method comprising 
the steps of, in each interface unit: 

i) recognizing available kinds of film with 
respect to each of the at least one network printer, which 
is connected to the interface unit, 

ii) sending information, which represents the 
results of said recognition, to the other interface unit, 

iii) selecting a network printer, which is among 
the plurality of the network printers and which corresponds 
to a kind of film coinciding with an output request, in 
accordance with the results of said recognition and the 
results of recognition received from the other interface unit, 
or transferring said output request to the other interface 
unit, which is connected to the network printer to be selected, 
and 

iv) giving an output instruction, which coincides 
with said output request, to the thus selected network 
printer. 



4* An interfacing method as defined in Claim 3 
wherein, in cases where there is no network printer, which 
corresponds to the kind of film coinciding with said output 
request, a network printer, which corresponds to the kind 
5 of film closest to the kind of film coinciding with said output 

request, is selected as the network printer, which 
corresponds to the kind of film coinciding with said output 
request, or said output request is transferred to the other 
interface unit, which is connected to the network printer 
10 to be selected, and 

an output instruction, which specifies said 
closest kind of film, is given as said output instruction, 
which coincides with said output request, to the thus selected 
network printer. 

15 5. An interfacing method, wherein a plurality of 

network printers are connected by an interface unit to an 
image information network, the method comprising the steps 
of: 

i) recognizing whether a state of operation of 
2 0 each of the network printers, which are connected to the 

interface unit, is normal or abnormal, 

ii) selecting a network printer, which is among 
the plurality of the network printers and which is in the 
normal operation state, in accordance with the results of 

25 said recognition, and 
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iii) giving an output instruction to the thus 
selected network printer. 

6. An interfacing method , wherein at least one 
network printer among a plurality of network printers is 

5 connected by each of at least two interface units to an image 

information network, the method comprising the steps of, in 
each interface unit: 

i) recognizing whether a state of operation of 
each of the at least one network printer, which is connected 

10 to the interface unit, is normal or abnormal, 

ii) sending information, which represents the 
results of said recognition, to the other interface unit, 

iii) selecting a network printer, which is among 
the plurality of the network printers and which is in the 

15 normal operation state, in accordance with the results of 

said recognition and the results of recognition received from 
the other interface unit, or transferring an output request 
to the other interface unit, which is connected to the network 
printer to be selected, and 

20 iv) giving an output instruction to the thus 

selected network printer. 

7. An interfacing method, wherein a plurality of 
network printers, each of which is provided with at least 
one sorter stage corresponding to an output destination, are 

25 connected by an interface unit to an image information network, 

77 



the method comprising the steps of: 

i) recognizing an output destination 
corresponding to each sorter stage of each of the network 
printers, which are connected to the interface unit, 

ii) selecting a network printer, which is among 
the plurality of the network printers and which has a sorter 
stage corresponding to a specific output destination, in 
accordance with the results of said recognition, and 

iii) giving an output instruction, which 
coincides with said specific output destination, to the thus 
selected network printer. 

8. An interfacing method, wherein at least one 
network printer among a plurality of network printers, each 
of which is provided with at least one sorter stage 
corresponding to an output destination, is connected by each 
of at least two interface units to an image information 
network, the method comprising the steps of, in each interface 
unit : 

i) recognizing an output destination 
corresponding to each sorter stage of each of the at least 
one network printer, which is connected to the interface unit, 

ii) sending information, which represents the 
results of said recognition, to the other interface unit, 

iii) selecting a network printer, which is among 
the plurality of the network printers and which has a sorter 
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stage corresponding to a specific output destination, in 
accordance with the results of said recognition and the 
results of recognition received from the other interface unit, 
or transferring an output request to the other interface unit, 
which is connected to the network printer to be selected, 
and 

iv) giving an output instruction, which coincides 
with said specific output destination, to the thus selected 
network printer. 

9. An interfacing method as defined in any of 
Claims 1 to 8 wherein, in cases where each of the network 
printers connected to the interface unit is designed to send 
a monitor signal, which represents a state concerning output, 
in accordance with a special-purpose protocol, and each of 
a plurality of terminals, which constitute the image 
information network, is provided with general-purpose 
displaying software functions and operates under management 
with one of plural kinds of operating systems having different 
forms , 

said monitor signal having been sent in accordance 
with said special-purpose protocol is converted into a signal 
according to a protocol, which is adapted to displaying with 
said displaying software functions, 

10. An interfacing method as defined in Claim 9 
wherein said special-purpose protocol is a Simple Network 



Management Protocol, said displaying software functions is 
a World Wide Web browser, and said protocol adapted to 
displaying with said displaying software functions is a 
HyperText Transfer Protocol. 

11. An interface unit for connecting a plurality 
of network printers, which are provided with different kinds 
of film for image reproduction, to an image information 
network, the interface unit comprising: 

i) a film kind recognizing means for recognizing 
available kinds of film with respect to each of the network 
printers, which are connected to the interface unit, and 

ii) a printer selecting means for selecting a 
network printer, which is among the plurality of the network 
printers and which corresponds to a kind of film coinciding 
with an output request, in accordance with the results of 
said recognition having been carried out by said film kind 
recognizing means, 

wherein an output instruction, which coincides 
with said output request, is given to the network printer 
having been selected by said printer selecting means. 

12. An interface unit as defined in Claim 11 
wherein, in cases where there is no network printer, which 
corresponds to the kind of film coinciding with said output 
request, said printer selecting means selects a network 
printer, which corresponds to the kind of film closest to 
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the kind of film coinciding with said output request, as the 
network printer, which corresponds to the kind of film 
coinciding with said output request, and 

an output instruction, which specifies said 
closest kind of film, is given as said output instruction, 
which coincides with said output request, to the network 
printer having been selected by said printer selecting means • 

13. An interface unit, comprising a group of at 
least two interface units, each of the at least two interface 
units connecting at least one network printer among a 
plurality of network printers, which are provided with 
different kinds of film for image reproduction, to an image 
information network, each interface unit comprising: 

i) a film kind recognizing means for recognizing 
available kinds of film with respect to each of the at least 
one network printer, which is connected to the interface unit, 
and sending information, which represents the results of said 
recognition, to the other interface unit, and 

ii) a printer selecting means for selecting a 
network printer, which is among the plurality of the network 
printers and which corresponds to a kind of film coinciding 
with an output request, in accordance with the results of 
said recognition having been carried out by said film kind 
recognizing means and the results of recognition received 
from the other interface unit, or transferring said output 
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request to the other interface unit, which is connected to 
the network printer to be selected, 

wherein an output instruction, which coincides 
with said output request, is given to the network printer 
having been selected by said printer selecting means* 

14- An interface unit as defined in Claim 13 
wherein, in cases where there is no network printer, which 
corresponds to the kind of film coinciding with said output 
request, said printer selecting means selects a network 
printer, which corresponds to the kind of film closest to 
the kind of film coinciding with said output request, as the 
network printer, which corresponds to the kind of film 
coinciding with said output request, or transfers said output 
request to the other interface unit, which is connected to 
the network printer to be selected, and 

an output instruction, which specifies said 
closest kind of film, is given as said output instruction, 
which coincides with said output request, to the network 
printer having been selected by said printer selecting means . 

15. An interface unit for connecting a plurality 
of network printers to an image information network, the 
interface unit comprising: 

i) an operation state recognizing means for 
recognizing whether a state of operation of each of the 
network printers, which are connected to the interface unit, 
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is normal or abnormal, and 

ii) a printer selecting means for selecting a 
network printer, which is among the plurality of the network 
printers and which is in the normal operation state, in 
accordance with the results of said recognition having been 
carried out by said operation state recognizing means, 

wherein an output instruction is given to the 
network printer having been selected by said printer 
selecting means. 

16. An interface unit, comprising a group of at 
least two interface units, each of the at least two interface 
units connecting at least one network printer among a 
plurality of network printers to an image information network, 
each interface unit comprising: 

i) an operation state recognizing means for 
recognizing whether a state of operation of each of the at 
least one network printer, which is connected to the interface 
unit, is normal or abnormal, and sending information, which 
represents the results of said recognition, to the other 
interface unit, and 

ii) a printer selecting means for selecting a 
network printer, which is among the plurality of the network 
printers and which is in the normal operation state, in 
accordance with the results of said recognition having been 
carried out by said operation state recognizing means and 
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the results of recognition received from the other interface 
unit, or transferring an output request to the other interface 
unit, which is connected to the network printer to be 
selected, 

wherein an output instruction is given to the 
network printer having been selected by said printer 
selecting means . 

17. An interface unit for connecting a plurality 
of network printers, each of which is provided with at least 
one sorter stage corresponding to an output destination, to 
an image information network, the interface unit comprising: 

i) an output destination recognizing means for 
recognizing an output destination corresponding to each 
sorter stage of each of the network printers, which are 
connected to the interface unit, and 

ii) a printer selecting means for selecting a 
network printer, which is among the plurality of the network 
printers and which has a sorter stage corresponding to a 
specific output destination, in accordance with the results 
of said recognition having been carried out by said output 
destination recognizing means, 

wherein an output instruction, which coincides 
with said specific output destination, is given to the network 
printer having been selected by said printer selecting means . 

18. An interface unit, comprising a group of at 

84 



least two interface units, each of the at least two interface 
units connecting at least one network printer among a 
plurality of network printers , each of which is provided with 
at least one sorter stage corresponding to an output 
5 destination, to an image information network, each interface 

unit comprising: 

i) an output destination recognizing means for 
recognizing an output destination corresponding to each 
sorter stage of each of the at least one network printer, 

10 which is connected to the interface unit, and sending 

information, which represents the results of said recognition, 
to the other interface unit, and 

ii) a printer selecting means for selecting a 
network printer, which is among the plurality of the network 

15 printers and which has a sorter stage corresponding to a 

specific output destination, in accordance with the results 
of said recognition having been carried out by said output 
destination recognizing means and the results of recognition 
received from the other interface unit, or transferring an 

2 0 output request to the other interface unit, which is connected 

to the network printer to be selected, 

wherein an output instruction, which coincides 
with said specific output destination, is given to the network 
printer having been selected by said printer selecting means . 

25 19. An interface unit as defined in any of Claims 
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11 to 18 wherein, in cases where each of the network printers 
connected to the interface unit is designed to send a monitor 
signal, which represents a state concerning output, in 
accordance with a special-purpose protocol, and each of a 
plurality of terminals, which constitute the image 
information network, is provided with general-purpose 
displaying software functions and operates under management 
with one of plural kinds of operating systems having different 
forms, 

the interface unit further comprises a protocol 
converting means for converting said monitor signal, which 
has been sent in accordance with said special-purpose 
protocol, into a signal according to a protocol, which is 
adapted to displaying with said displaying software 
functions . 

20. An interface unit as defined in Claim 19 
wherein said special-purpose protocol is a Simple Network 
Management Protocol, said displaying software functions is 
a World Wide Web browser, and said protocol adapted to 
displaying with said displaying software functions is a 
HyperText Transfer Protocol. 

21. A client apparatus, which is provided with the 
functions of interface unit as defined in any of Claims 11 
to 18. 

22. A method of monitoring a network printer in 
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a medical network, wherein a network printer designed to send 
a monitor signal, which represents a state concerning output, 
in accordance with a special-purpose protocol may be 
connected to a plurality of terminals, each of which is 
provided with general-purpose displaying software functions 
and operates under management with one of plural kinds of 
operating systems having different forms, the method 
comprising: 

converting said monitor signal, which has been sent 
in accordance with said special-purpose protocol, into a 
signal according to a protocol, which is adapted to displaying 
with said displaying software functions. 

23. A method of monitoring a network printer as 
defined in Claim 22 wherein said special-purpose protocol 
is a Simple Network Management Protocol, said displaying 
software functions is a World Wide Web browser, and said 
protocol adapted to displaying with said displaying software 
functions is a HyperText Transfer Protocol. 

24 . A device for monitoring a network printer for 
use in a medical network, wherein a network printer designed 
to send a monitor signal, which represents a state concerning 
output, in accordance with a special-purpose protocol may 
be connected to a plurality of terminals, each of which is 
provided with general-purpose displaying software functions 
and operates under management with one of plural kinds of 
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operating systems having different forms , the device 
comprising: 

a protocol converting means for converting said 
monitor signal, which has been sent in accordance with said 
special-purpose protocol, into a signal according to a 
protocol, which is adapted to displaying with said displaying 
software functions. 

25. A device for monitoring a network printer as 
defined in Claim 24 wherein said special-purpose protocol 
is a Simple Network Management Protocol, said displaying 
software functions is a World Wide Web browser, and said 
protocol adapted to displaying with said displaying software 
functions is a HyperText Transfer Protocol. 

26. A method of managing a parameter in a system 
constituted of a plurality of image output devices, which 
reproduce medical images and are connected to a network, the 
parameter representing image processing conditions, or the 
like, for a medical image to be reproduced by each of the 
image output devices, the method comprising the steps of: 

i) transferring information, which represents a 
parameter having been altered in one of the image output 
devices, into at least one image output device among the other 
image output devices, and 

ii) causing said at least one image output device 
among the other image output devices to carry out image 
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processing by selectively using said parameter, which has 
been transferred, or a parameter, which has been set 
previously in said at least one image output device among 
the other image output devices . 

27. A method of managing a parameter as defined 
in Claim 26 wherein the information, which represents a 
parameter having been altered in one of the image output 
devices, is transferred into image output devices, which are 
among the other image output devices and are specified under 
predetermined conditions . 

28. A method of managing a parameter as defined 
in Claim 27 wherein the parameter corresponds to index 
information, which represents an image recording menu of the 
medical image to be reproduced by each of the image output 
devices , 

information specifying an image output device, 
which has the same index information as the index information 
of each of the image output devices, is entered previously, 

at least one image output device, which is among 
the other image output devices and has the index information 
corresponding to the parameter having been altered, is 
specified by making reference to said entered information, 
and 

the information, which represents the parameter 
having been altered, is transferred into said at least one 
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image output device, which is among the other image output 
devices and has thus been specified. 

29. A system for managing a parameter, wherein a 
plurality of image output devices, which reproduce medical 
images, are connected to a network, and a parameter, which 
represents image processing conditions, or the like, for a 
medical image to be reproduced by each of the image output 
devices, is managed, the system comprising, provided in each 
image output device: 

i) a parameter altering means for altering a 

parameter, 

ii ) a trans fer means for trans f err ing information , 
which represents the parameter having been altered, into at 
least one image output device among the other image output 
devices , 

iii) a receiving means for receiving the 
transferred information, which represents the parameter 
having been altered, and 

iv) an image processing means for carrying out 
image processing by selectively using the parameter, which 
has been received, or a parameter, which has been set 
previously in said each image output device. 

30. A system for managing a parameter as defined 
in Claim 29 wherein said transfer means transfers the 
information, which represents the parameter having been 



altered , into at least one image output device among the other 
image output devices, which has been specified under 
predetermined conditions. 

31. A system for managing a parameter as defined 
in Claim 30 wherein the parameter corresponds to index 
information, which represents an image recording menu of the 
medical image to be reproduced by each of the image output 
devices , 

each of the image output devices is provided with 
an entry means for previously entering information specifying 
an image output device, which has the same index information 
as the index information of each of the image output devices, 
and 

said transfer means specifies at least one image 
output device, which is among the other image output devices 
and has the index information corresponding to the parameter 
having been altered, by making reference to said information 
having been entered by said entry means, and transfers the 
information, which represents the parameter having been 
altered, into said at least one image output device, which 
is among the other image output devices and has thus been 
specified. 

32. A method of managing a parameter comprising 
the steps of: 

i) in response to receipt of an image from an 



external device/ inquiring data base that stores and manages 
image processing parameters of all images about said image, 

ii) receiving from said data base the latest 
information about the image processing parameter, and 

iii) altering said parameter based on the 
information received. 

33 . A system for managing a parameter comprising: 
i) an image receiving means for receiving an image from an 
external device, 

ii) a data base which stores and manages image 
processing parameters of all images, 

iii) an inquiring means for inquiring said data 
base about the latest information as to the image processing 
parameter of the image received by said receiving means , and 

iv) a parameter altering means for altering said 
parameter based on the information received. 

34 . A method of enabling alteration of parameters 
held in devices constituting a system comprising the steps 
of: 

i) in response to receipt of an image from an 
external device by one of said devices, comparing the image 
processing parameter held in the device with the parameter 
held by the image received, and 

ii) altering said parameter held in the device when 
there is a difference between said image processing 



parameters , 

iii) whereby the parameters held in the devices 
are altered when an image which has changed its image 
processing passes through the system. 
5 35. A system for enabling alteration of 

parameters held in devices constituting a system comprising: 
i) a comparing means for, in response to receipt 
of an image from an external device by one of said devices, 
comparing the image processing parameter held in the device 
S 10 with the parameter held by the image received, and 

S ii) an altering means for altering said parameter 

n held in the device when there is a difference between said 

£ image processing parameters. 
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ABSTRACT OF THE DISCLOSURE 
In an interfacing method, a plurality of network 
printers, which are provided with different kinds of film 
for image reproduction, are connected by an interface unit 
to an image information network. Available kinds of film with 
respect to each of the network printers, which are connected 
to the interface unit, are recognized. A network printer, 
which is among the plurality of the network printers and which 
corresponds to a kind of film coinciding with an output 
request, is selected in accordance with the results of the 
recognition. An output instruction, which coincides with 
the output request, is given to the thus selected network 
printer . An image can thereby be reproduced with the printer , 
which corresponds to the kind of film desired by an operator, 
such that considerable time and labor may not be required 
of the operator. 
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&f±,*B)!fc*#35iB3KH9* (a)-(d) « X fi * 365 & (b) 



I hereby claim foreign priority under Title 35, United States 
Code, Section 1 19(a)-(d) or 365(b) of any forergn application (s) 
for patent or inventor's certificate, or 365(a) of any PCT 
international application which designated at least one country 
other than the United States, listed beiow and have also 
identified below, by checking the box, any foreign application for 
patent or inventor's certificate, or PCT International application 
having a filing date before that of the application on which 
priority is claimed. 



Prior Foreign Applications 
(pate nt) 63316/1998 

{Number) 

(#^) 

(pate nt) 87143/1998 
(Number) 

(pate nt) 87359/1998 
(Number) 

%3 (#^) 



Japan 



(Country) 

Japan 



(Country) 

Japan 



(Country) 
(life) 



13/03/1998 



(Day/Month/Year Filed) 

(mm*F% a ) 

31/03/1998 



(Day/Month/Year Filed) 
31/03/1998 



{Day/Month/Year Filed) 

(mmmn b > 



Priority Not Claimed 
□ 



□ 
□ 



i hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application (s) 
listed beiow. 



(Application No.) 



(Filing Date) 



(Application No.) 



(Filing Date) 
(£H*B> 



I hereby claim the benefit of Title 35, United States Code 
Section 120 of any United States application (s), or 365(c) of 
any PCT International application designating the United States, 
listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United 
States or PCT International application in the manner provided 
by the first paragraph of Title 35, United States Code Section 
112, I acknowledge the duty to disclose any material 
information which is material to patentability as defined in Title 
37, Code of Federal Regulations, Section 1 .56 which became 
available between the filing date of the prior application and the 
national or PCT International filing date of this application: 



(Application No.) (Filing Date) 



(Application No.) (Filing Date) 

(ttJ«#*) (ttJ*H) 

U J;ot::i; Jhl£<7>r<!:<K*£SrL£i\ 



(Status: Patented, Pending, Abandoned) 



(Status: Patented, Pending, Abandoned) 

1 hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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& * & rjeg m # #* £91 IE &Z£) 



POWER OF ATTORNEY: As a named inventor, ! hereby 
appoint the following attorney(s) and/or agent(s) to 
prosecute this application and transact all business in the 
Patent and Trademark Office connected therewith (list 
name and registration number) 



John H. Mion, Reg. No. 18,879; Thomas J. Macpeak, Reg. No, 19,292; Robert J. Seas, Jr., Reg. No. 21,092; 
Darryl Mexic, Reg. No. 23,063; Robert V, Sloan, Reg. No. 22,775; Peter D, Olexy, Reg. No. 24,513; J. Frank 
Osha, Reg. No. 24,625; Waddell A. Biggart, Reg. No. 24,861; Louis Gubinsky, Reg. No. 24,835; Neil B. 
Siegel, Reg. No. 25,200; David J. Gushing, Reg. No. 28,703; John R. Inge, Reg. No. 26,916; Joseph J. Ruch, 
Jr., Reg. No. 26,577; Sheldon I. Landsman, Reg. No. 25,430; Richard C. Turner, Reg. No. 29,710; Howard L. 
Bernstein, Reg. No. 25,665; Alan J. Kasper, Reg. No. 25,426; Kenneth J. Burchfiel, Reg. No. 31,333; Gordon 
Kit, Reg. No. 30,764; Susan J. Mack, Reg. No. 30,951; Frank L. Bernstein, Reg. No. 31,484; Mark Boland, 
Reg. No. 32,197; William H. Mandir, Reg. No. 32,156; Scott M. Daniels, Reg. No. 32,562; Brian W. Hannon, 
Reg. No. 32,778; Abraham J. Rosner, Reg. No. 33,276; Bruce E. Kramer, Reg. No. 33,725; Paul F. NeOs, Reg. 
No. 33,102 and Brett S. Sylvester, Reg. No. 32,765 



Send Correspondence to: 
SUGHRUE, MION, ZINN, MACPEAK & SEAS, PLLC 
2100 Pennsylvania Avenue, N.W., Washington, D.C. 20037-3202 



Direct Telephone Calls to: (name and telephone number) 
(202)293-7060 







Full name of sole or first inventor 
Masashi Aonuma 




B ft 


Inventor's signature Date 

Mn.50.sJb/ Aen&w<Z/ March 10, 19? 


ft 3? 




Residence 

Kanagawa-ken , Japan 


mm 




Citizenship 
Japan 




Postofficeacidress c/o Fuj± photQ F±lm Cq ^ l 
798 Miyanodai, Kaisei-machi , 




Ashigarakami-gun , Kanagawa-ken , 
Japan 






Full name of second joint inventor, if any 
Masaaki Ohtsuka 






Second inventor's signature n ypp / /Date March 10 

Mo^oJ^: 6^h^b^ — 1999' 






Residence ' 

Kanagawa-ken , J apan 


mm 




Citizenship 

Japan 




Post office address c/q Fuj± photQ F±lm Cq ^ j 

798 Miyanodai, Kaisei-machi, 




Ashigarakami-gun , Kanagawa-ken , 
Japan 



Ltd, 



(MHJ^«t<^*j5l«W#;co^rt>i3I«<csE«L, 1**^-5^ (Supply similar information and signature for third and 
to ) subsequent joint inventors.) 
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( s n #) 





Full name ot third joint inventor, if any 
Takeshi Funabashi 




Third jnyentor's signature^ \ r Date 

/^i^U^^^Ws'^ March 10, 19S 




Residence 

Kanagawa-ken , J apan 




Citizenship 

Japan 




Post office address c/q Fuj± photQ F±lm Cq ^ t 
798 Miyanodai, Kaisei-machi, 




Ashigarakami-gun , Kanagawa-ken , 
Japan 




Full name of fourth joint inventor, if any 




Fourth inventor's signature Date 




Residence 




Citizenship 




Post office address 






8 £ # 18 # £ / & £ ) 


F'ull name of fifth joint inventor, if any 




Fifth inventor's signature Date 




Residence 


15 * 


Citizenship 




Post office address 








Full name of sixth joint inventor, if any 




Sixth inventor's signature Date 




Residence 




Citizenship 




Post office address 







9 
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